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INFORMAL ECONOMY IN BOSNIA AND HERZEGOVINA -AN EMPIRICAL INVESTIGATION
The informal economy 1 is most often explained as a part of the economy that is not declared to official authorities. It is legal in nature and thus should be formalized. The main dilemma for participants in the informal economy is whether it is better to conduct economic activities in the informal economy or to formalize them. At the same time, government authorities do not have such doubts and would be happy to see as much of the informal economy declared as possible. Thus, participants in the informal economy are often in a situation where they must choose between these two options, the formal versus informal economy. Nevertheless, we should not forget that many formal businesses are also sometimes partly informal (De Soto 2001) ; hence, this outcome is very likely to be seen in practice, which further complicates estimating the size of the informal economy. Bearing in mind that the impact of the informal economy is not negative in all its dimensions, the informal economy needs to be tackled with appropriate strategies and policies, with the goal of minimizing its negative effects, while aiming to improve environments that cause the manoeuvring of entrepreneurs or households between formality and informality (Halilovich and Efendic, 2019) . This study contributes to the existing literature by offering an estimate of the informal economy for BiH over the period of 1998-2016 based on the targeted MIMIC methodology, the most recent data and country-specific influences. Moreover, we provide a supplementary assessment of the undeclared work, tax morality and additional income of households in BiH coming from the informal economy. We use these accompanying indicators to check the consistency of results obtained through the preferred MIMIC approach, a method of estimation that has its own limitations.
The paper is structured as follows. Following this introductory section, we provide a typical literature review of theoretical and empirical studies. The following section includes an explanation of the MIMIC methodology, including its advantages and disadvantages. The next two sections contain empirical analysis, which report the main outputs on the size of the informal economy in BiH, including a discussion of our findings. The penultimate section provides a supplementary investigation of undeclared work, tax morality and the additional income of households coming from the informal sector in BiH, while concluding remarks comprise the final section.
LITERATURE REVIEW
The theoretical background as well as empirical analysis of the informal economy phenomenon is examined in a number of theoretical and empirical studies (e.g. Feige 1989; Williams 2006; Feige 1989; Williams 2006a; Giles and Tedds 2002; Schneider 2000; Schneider and Buehn 2013; Williams and Schneider 2016; Tanzi 1999, etc.) . These papers are useful for our investigation, as they identify the relevant determinants of the informal economy and provide a comparison of the relevant measurement methods. Moreover, our research interest is primarily linked to studies covering BiH, countries from the Western Balkans region, and the studies based on MIMIC approach of measurement, which is the approach used in this paper.
At the outset it must be noted that there are numerous definitions of the informal economy. The most frequently used definition in the key economic literature describes the informal economy as all currently unregistered economic activities that contribute to the officially calculated or observed gross domestic product (Feige 1989; Schneider 1994; Breusch 2005) . This is the definition we adopt. It does not observe transactions of illegal activities such as stolen goods, narcotics, prostitution or theft, but tries to capture activities that should be included in GDP without being declared to the official authorities. Webb et al. (2009) elaborate that the informal economy exists because of the discrepancy between what is defined as legitimate by formal and informal institutions. A gap between formal and informal institutions is evident in transition countries that work to establish the rule of law and at the same time struggle with the inheritance of former systems and imposed norms and regulations. Institutions influence economic performance in post-socialist societies (Efendic and Pugh 2015) , especially in cases where formal and informal institutions come into conflict, which leads to participation in activities within the informal economy. Although it is more common in transition and undeveloped countries, the informal economy is not a specific problem solely in these contexts, and is also a burden even for the most developed economies of the world. The transition process, together with postwar challenges, brought systematic transformation to BiH and an increase in informal activities (Efendic and Hadziahmetovic 2015) .
The activities of the informal sector cause the inefficient functioning of the market and labour, decreasing the total revenues of the state, encouraging corruption while reducing trust in institutions (Rebmann, Efendic and Mickiewicz 2017) . Choi and Thum (2005) in their research suggest that in addition to policies tackling the informal economy, policy makers should aim to eliminate corruption in particular. Non-transparent procedures, such as suspicious public procurement contracts, may lower institutional trust and serve as an example of how higher transparency might affect both corruption and the informal economy (Vukovic 2017) . Also, there is a question of efficiency from the microeconomic point of view, which is reflected in a poor allocation of resources and ultimately in a decrease in gross domestic production (Eilat and Zinnes 2002) . The discouraging aspect of engagement in the informal economy includes the lack of access to public goods. The primary problem is the lack of support for the legal system, since transactions are outside of state control. If business activities are performed in the informal sector, participants lose the right of social protection (Eilat and Zinnes 2002) . The informal economy also exposes citizens to the risk of the violation of their rights, lack of access to the health care system, lower pensions in the future and the reduction of funds for public goods (Golias 2013) . However, two-thirds of the income from the informal economy is spent in the official economy, which shows that caution is needed in approaching this phenomenon (Enste and Schneider 2002) . Also, it is possible for the informal economy to alleviate the effects of unemployment and increase economic activity. Krstic and Schneider (2015) combine a series of works dealing with tax evasion, labour market distortion, resource shortages, and the causes and measures of the informal economy in Serbia. This study offers a contribution to the measures of reducing the informal economy, as well as its effects on the growth of the official economy in Serbia. Klaric (2010) investigates the size of the informal economy in Croatia by using the MIMIC methodology for his estimation. The author makes estimates of the non-observed economy in Croatia for the period 1998-2009. He finds that the informal economy grows during times of crisis and increases its share in the formal economy. This finding is important and should be checked in the BiH sample as well. Buehn and Schneider (2008) also rely on the MIMIC model, emphasizing the relationship of cointegration and error correction through the example and application of the model when it is used to estimate the informal economy in France. In this paper, the authors distinguish between short and long-term analysis and conclude that the results of this macroeconomic model could be used to support policy makers and economic strategies. Zagoršek, Jaklič, and Hribernik (2009) provide an analysis of informal activities in Slovenia by presenting historical and social institutions that, in their opinion, are closely related to the development and functioning of the informal economy. The authors find that the informal economy is an obstacle to economic development and future progress once the economy moves towards investment activities and growth. The results of the study show the effects of the informal economy on economic activity, such as an orientation towards low added value and the development of unfair competition in entrepreneurship. Eilat and Zinnes (2002) investigates the informal economy in Poland and Ukraine in the early 1990s and assess the extent to which informal activities are useful in the short term for their participants. They argue that informal economic activities serve as a temporary leverage of productive work in environments with high levels of corruption and bureaucracy, although the implications of the informal economy for longterm recovery have not been properly clarified. Zaman and Goschin (2015) examine the informal economy and economic growth in Romania, based on the advantages and disadvantages of the informal economy for the economy and society in general. They main conclusion is, that in the long run, there is a consistent link between the informal economy and economic growth in Romania.
Dell 'Anno (2007) estimates the size of the informal economy of Portugal from 1977 to 2004 and tests the statistical link between the informal economy and macroeconomic variables using the MIMIC model. This study recommends the reduction of the informal economy through the reform of the social protection system, and an increase in the efficiency of the public sector, with an increase in economic freedom and the reform of tax regulation for the self-employed. Mai and Schneider (2016) model the informal economy of Egypt using two different research methods. In addition to the MIMIC model, they also use the currency demand approach, and conclude that the informal economy takes a significant share in the official economy, but at the same time point to a downward trend.
In the end, we have examined the limited empirical literature focused on BiH. One interesting research in this literature is by Schneider, Buehn and Montenegro (2010) , based on MIMIC approach and panel data. This study includes estimates of the informal economy for 162 countries, including BiH, for the period from 1999 to 2006/2007. These authors estimate the average value of the informal economy in BiH at 33% of GDP for the observed period. Similarly, Medina and Schneider (2018) in their working paper apply the MIMIC approach using panel data for 158 countries, including BiH, covering the 1991-2015 period. They report that the average level of the informal economy is around 34%. However, there is no discussion of this phenomenon for BiH, as the data are generic, adopted for a global sample, and do not capture some important country-specific economic behaviours, which our study does.
Dell' Anno and Piirisild (2004) estimate the size of the non-observed economy, aggregated into legal and illegal activities, together with the structure of informal activities in different sectors. They find that the informal economy in BiH, in the period from 1999 to 2002, was on average 41% of GDP.
One of the frequent references that we find in BiH literature is research by Tomas (2010) in which the author provides an assessment of the informal economy in BiH using the indirect method. The author uses several factors in the analysis (for example, labour supply, tax evasion) to provide his estimate of the size of the informal economy in BiH for 2008, which was 26.5% of GDP. Nastav and Bojnec (2007) investigate the performance of the labour force in BiH, Croatia and Slovenia, based on which they provide their estimate of the informal economy. The levels of informal activity differ significantly in these countries, even though there are indications of a common trend over the long run. The authors estimate the size of the informal economy to be around 30% of GDP for the period 1999-2001, attributing this to a lower level of economic development, high unemployment rates and destructive warfare (Nastav and Bojnec 2007) .
To conclude, there are a number of studies which offer estimates of the informal economy, but very few focused on BiH. While the majority of studies are based on the MIMIC methodology of estimation, this approach has not been utilized for BiH, apart from Schneider, Buehn and Montenegro (2010) and Medina and Schneider (2018) , where the estimate is part of panel data analysis and is unaccompanied by any supporting, country-specific discussion. Our intention is to fill the gap in the existing literature and to provide estimates of the informal economy using the latest data and country-specific variables, including the potential effect of the economic crisis and other potential structural brakes. Moreover, we rely on additional primary indicators to check the consistency of MIMIC outcomes with these data.
METHODS OF ESTIMATION OF THE INFORMAL ECONOMY
There are two main methods of estimation of the informal economy in use: direct and indirect methods. The direct methods of informal economy estimates are based mostly on interviews implemented on the ground. In this type of investigation, it is important to define the research problem and clearly link relevant respondents to the theoretical settings and activities that fall within the domain of the informal economy (Wiliams 2006) .
Another direct approach that we encounter in the literature is based on official fiscal audits. These methods are particularly effective when it comes to keeping track of differences between declared tax revenues and actual income, where the amount of undeclared income that is subject to taxation and the size of the informal economy is brought into direct relation (Feige 1989) .
Overall, the advantages of the direct methods are a detailed and in-depth report on monetary activities, structural and socioeconomic characteristics, and the methods and motivations of people involved in the informal economy. It is especially useful to use these methods when preparing policies and strategies that can contribute to improving social well-being.
However, direct approaches are difficult to apply at the international level, given the specifics of different areas and in different countries, and the need for standardized interviews that will enable the comparability of results.
Indirect approaches are based on relevant indirect indicators that are used to provide estimates of an informal economy. There are a number of these approaches, such as the Eurostat model for unregistered economy (Smith 1994) , an approach based on the volume of cash transactions (Feige 1989 ), a currency demand approach (Cagan 1958; Tanzi 1982) , an approach based on electricity consumption (Kaufmann and Kaliberda 1996) , among others. A widely used indirect method of estimation of informal economy is the MIMIC (Multiple Inputs Multiple Causes) model. The MIMIC model constructs the informal economy as a latent variable, which means that it cannot be directly observed or measured. Accordingly, other variables that are observed in the model explain the existence of the informal economy, i.e. they indirectly become a measure of the extent of the latent variable, i.e. a proxy for the informal economy. The MIMIC model belongs to a group of linear independent structural models (LISREL) and is modelled by using structural equations models (SEM). Theoretical conditions were set by Joreskog and Gooldberger (1975) , while it was first applied to measure the informal economy by Frey and Hannelore (1984) . It was used to assess the relative size and development of the underground economy over time in an OECD sample of countries, where taxation, regulation and the moral duty of taxation were used as relevant determinants.
The MIMIC methodology compares the covariance matrix of the observed variables with the parametric structure imposed by a hypothesized model based on a strong theoretical confirmation, which leads to the conclusion that the MIMIC model is a confirmatory rather than exploratory research technique (Schneider and Buehn 2016) . The model assumes that all model factors are correlated, all the observed variables directly affect other factors, and that the errors within the model are not in correlation (Williams and Schneider 2016 
The MIMIC model provides an assessment of the relative changes in the size of the informal economy over time, which means that an additional step is required to express the informal economy through absolute values. The authors most often express the informal economy as a percentage of GDP. The procedure is termed "benchmarking" and essentially defines the reference value of the informal economy using the index obtained by the MIMIC model. This is also the main shortcoming of the methodology, as this step is needed to express the relative values in absolute terms (Schneider and Williams 2013) .
Adapting this model for use implies a need to rely on informal economy estimates, which are derived by another model or authors, which potentially multiplies the probability of calculation errors. In addition, the most frequent criticisms of the MIMIC model refer to the latent variable itself, since it is difficult to delineate potential legal and illegal activities within the model, and it is impossible to exclude completely obscure variables from illegal activities that do not enter the informal economy.
The choice of the normalized index between 1 / -1 in front of the GDP variable, to which theoretically the informal economy can influence positively or negatively depending on the specificity of individual economies, directly determines the sign of the structural parameters of the causative variables, which leads to the potential subjective adaptation of the effects of certain causes of the informal economy in order to adapt it to the theoretical setting (Feige 2016 ). This also is a convincing criticism, which sheds light on the weaknesses of this empirical approach. Helberger and Knepel (1988) is critical of the relevance of causal and indicator variables used in MIMIC models. The indicators' independance from the causes together with the mutal independancy of indicators, as a MIMIC model requirement, suggests that the indicator variables are related to the causes in the model only through the size of the informal economy, which doesn't fit well into economic theory (Breusch 2005) .
To sum up, it is the prevailing practice among researchers to use indirect methods for measuring the size of the informal economy and direct methods to identify the characteristics of this phenomenon (Williams and Schneider 2016; . Moreover, our literature review implies that there is no best methodology for the estimation of the informal economy, as any approach has its advantages and disadvantages. Still, the MIMIC methodology is a widely used method of estimation, having credibility among researchers, and furnishes the possibility for longer time-span observations. This led us to rely on the MIMIC approach in estimating the informal economy in BiH, while acknowledging all of the approach's weaknesses.
EMPIRICAL ANALYSIS Model Specification
Following mainstream MIMIC literature (Breusch 2005; Dell'Anno 2007; Schneider and Buehn 2016) , the inputs that we use in our MIMIC analysis include the real GDP index and money in circulation. On the causes side, we again follow the relevant literature and include data on the size of agricultural production, tax burden, unemployment and government subsidies. We argue that these indicators are very likely to be important for the investigation of the informal economy in BiH, bearing in mind that undeclared work is identified to be the largest in the BiH economy in the agricultural sector (MCPBiH 2010). The business sector in this country emphasizes the level of taxes and other parafiscal levies as burdensome (Efendic, Mickiewicz and Rebmann 2015) . Moreover, the unemployment in BiH is extensive and very often ordinary people rely on different informal survival strategies in such environments (Efendic, Cveticanin, and Kumalic 2017) . Finally, the level of government subsidies in this country is quite high, which is identified in the literature as a relevant determinant for investigation (Dell'Anno 2007). A further rationale behind these variables is presented below. X1 -Size of the agriculture sector is used, as it is a sector with many undeclared informal participants, is typically difficult to regulate, and is generally poorly controlled (Chen 2007) . For example, there is evidence of the significant influence of this sector for Egypt (Mai and Schneider 2016) and for countries in Latin America (Vuletin 2008) . The agricultural sector is prevalent among the rural population, and has the lowest declared employment rate of around 20% (BiH Agency for Statistics 2017). It is expected that a larger agricultural sector leads to the greater scope of the informal economy in BiH.
X2 -Tax burden is one of the most commonly used causes behind the informal economy, and it is identified as relevant by many authors (e.g. Tanzi 1999; Dell'Anno 2007; Schneider 2010) . Taxes affect decisions on employment and stimulate labour markets in different ways (Mai and Schneider 2016) . The larger the gap between the total cost of labour and net revenues, the stronger the incentive to work in the informal economy and to avoid taxes (Loayza 1996) . Tax burdens generally increase costs, which makes relevant products more expensive. Actors in developing countries often avoid taxes to offer more competitive prices on the market (Mai and Schneider 2016) . However, the previous argument is not straightforward, as there is also evidence from panel and crosssection data that suggests that higher tax rates are associated with the lower scope of the informal economy (Johnson, Kaufman and Shleifer 1997; Friedman, et al. 2000; Torgler and Schneider 2007; Elgin 2010) . This is identified in models, where trust in institutions and tax enforcement are explanatory and mediating factors. In the context of BiH, we still expect that a higher tax burden stimulates the growth of the informal economy, although this argument certainly needs a deeper investigation in the future.
X3 -The link between the unemployment rate and the size of the informal economy is not clearly established due to the opposing findings of researchers (Mai and Schneider 2016) . Experiencing a higher unemployment rate, more people could potentially seek employment in the informal sector. On the other hand, the reduction of unemployment may indicate a general slowdown in economic activities and reduce activities in both the formal and informal sectors (Klaric 2010) . The labour force has a heterogeneous structure, with part of participants being classified as unemployed and another part as retired, minors or housewives, categories excluded from official unemployment statistics (Dell'Anno 2007). Also, there is the possibility that officially employed people participate in the informal economy (Tanzi 1999) . However, we link to conventional thinking and believe that the higher unemployment rate in BiH lead to the greater share of the informal economy.
X4 -Finally, subsidies may motivate participation in the official economy (Dell'Anno 2007). Still, if subsidies are ineffectively distributed, this could lead to discrepancies between business owners and an even larger share for the informal economy (Dell'Anno 2007), which makes this relationship complex. As there is a high possibility of inefficient distribution of subsidies in BiH, which has been often publicly reported and discussed (e.g. VPI BiH 2011), we expect that larger subsidies may lead to the increase of the informal economy in BiH.
Y1 -Real GDP Index is used as a reference variable, that is, as a measure of the informal economy. The authors in empirical research report contradictory assumptions about the link between the official and the informal economy. The question arises whether the reduction in official economic activities leads to job losses and an increase in the number of participants in the informal economy, or to the contrary, a reduction in total GDP leads to a reduction in demand for products and services within the informal economy, thus neutralizing the effects created by the new participants in informal economy (Dell'Anno 2007). The assumption we use is that a higher informal economy is associated with higher GDP, reflecting an increase of general economic activities in the country and in both sectors of the economy.
Y2 -Currency in circulation is used based on the argument that most of the informal transactions are paid in cash, in favour of the use of credit and debit cards or other types of bank transactions, to avoid detection and punishment by the competent authorities (Mai and Schneider 2016) . Breusch (2005) ; Dell'Anno (2007) and Schneider (2010) conclude that there is a significant positive link between the size of the informal economy and the money in circulation, which is the argument that we follow in our model.
Considering the lack of data and the specific situation of BiH, and given the conflict (1992) (1993) (1994) (1995) and the first recovery period after the war, macroeconomic analysis is based on data for the past two decades, between 1998 and 2016. A standard set of descriptive statistics for the indicators used in empirical modelling is available in Appendix 1.
Descriptive statistics of the data
Economic and financial time series data are subject to behavioural changes over time or instability of the mean. Thus, from an empirical point of view, it is important to determine if the data that we use in the MIMIC approach are trended. This is to ensure that the time series does not follow the time trend, which means that the mean and variance remain the same regardless of the time of the measurement of the variable. After conducting relevant tests, we note that all variables are non-stationary after the first differentiation I(1), which allows us to use the level data to examine the effects of the variables used in the long run (Buehn and Schneider 2008) .
A check of the correlation between the MIMIC variables is also useful to analyze the validity of the model. To investigate this possibility, we use the Engle and Granger's two-step approach to make sure that all four indicators that we aim to use are correlated with the imposed indicators. In the first step we estimate regression with the level data, using the Ordinary Least Squares (OLS) method and obtain the outcomes reported in Table 2 . Table 2 reports cointegration test results, after which we perform the Augmented Dickey-Fuller (ADF) test over the residuals u1 (-3.2) and u2 (-2.07). We reject the null hypothesis (H 0 : Variables are non-stationary) at the conventional 5% level. Thus, we conclude that the causes of the informal economy are cointegrated with both indicators that we use, i.e. GDP and money circulation.
Estimating the model parameters
The MIMIC approach assumes a normal distribution of errors, limiting the model error parameters, by restraining the mean to a value of zero and standard deviation to a constant, while retaining the conditions of uncorrelated error terms (Dell'Anno and Schneider 2009). As stated in the model explanation, it is necessary to specify one of the indicators to a value different from zero. Given that the GDP sign can be positive and negative (+/-1) depending on the impact, we decide to limit the value of +1, so we can monitor the movement of the informal economy index and express it through the ratio of GDP. The approach to limiting the parameter in front of one of the indicators is typically used in the MIMIC literature (e.g. Giles and Tedds 2002) .
To estimate the MIMIC coefficients, we use Maximum likelihood (MLE) estimation, a method that determines the values of model parameters, but we also use the option to calculate parameters for a time series with incomplete data. This is because the tax burden and subsidies are variables with a few missing data. MIMIC is a confirmatory method that tests previously imposed theoretical conditions. Thus, we can conclude that all variables within the model have the expected sign explained in the previous section. If we look at the coefficients, all variables included in the The implemented procedure indicates the symptoms that appear in models with a small number of observations, which are reported in other studies (Klaric 2010; Buehn and Schneider 2008; Krstić and Schneider 2015) . The expected high RMSEA results (Root Mean Squared Error of Approximation) of 0.322, with high Chi-square 32.936, are attributed to the small number of observations per variable. This is a limitation, as Helberger and Knepel (1988) find that MIMIC estimations might derive unstable coefficients when changing the sample size. Unfortunately, the availability of data for BiH is an exogenous limitation that we cannot overcome at this stage.
Benchmarking of the informal economy index
The final step in the analysis is the evaluation of the index, as it is used by Dell'Anno and Schneider (2009) . There is no consensus on the most appropriate benchmark variable, so the process of benchmarking will be performed by multiplying method to reach real values expressed in percentages of GDP (Mai and Schneider 2016) :
The model relies on the results of the study introduced earlier that estimate the BiH informal economy in 2008 at the level of 30.97% of GDP, and which is also based on the MIMIC method (Medina and Schneider, 2018) .
INTERPRETATION OF THE RESULTS
To improve interpretation of the results, we provide a visual presentation of the MIMIC estimate, which is reported in Figure 1 . Based on the adjustment and transformation of the index, the informal economy is estimated to be around 43% of GDP in 1998 and had recorded a downward oriented trend over time, down to 30% in 2016. The high values of the informal economy in the first available years of measurement (1998) (1999) could be attributed to the low level of GDP in the post-war recovery period and the undeveloped formal institutional environment. This was the period when BiH was rebuilding infrastructure and implementing market reforms in a situation that was characterized by a low level of regulation and high instability. Investment activities were limited, purchasing power low, while the involvement of residents in the informal economy was high and motivated by efforts to ensure a better economic status amid instability (Efendic and Hadizahmetovic 2015) .
After the expected slowdown of GDP growth rates over the period 2000-2002, the informal economy adapted to more stable economic flows. In the forthcoming period, we can identify two structural changes. The first is after 2006, when the value added (VAT) tax reform was implemented and VAT introduced in BiH, which all lead to a further decrease in the informal economy. The introduction of VAT allowed for the informal sector to be indirectly taxed, as the tax is paid in every stage of added value creation, therefore providing incentives for informal participants to formalize (Keen 2007) . It is not possible to apply for a VAT return, unless the company is registered as a taxpayer, causing VAT to be economically less distorting in developing countries (Joshi et al. 2014) . Also, the new indirect tax system improved tax monitoring and made tax evasion more challenging. The effect of the latest global economic crisis that hit the BiH economy in 2009 (with a one-year lag in comparison to the western economies) was a slight increase in the informal economy over the next two years. Dealing with external effects, such as a crisis, forces companies to discover new strategies by utilizing current capacities and resources in order to stay stable during the economic downturn (Vitezic, et al. 2018) . Srhoj et al. (2018) used the evidence from Croatia and finds that even small grants can support business development and help the young firms' survival. This is important especially for small developing economies, such as BiH, where young firms are expected to be a generator of economic activities that could ultimately lower the total unemployment rate. The remaining period after the global crisis is rather stable and hovers around 30% of GDP.
These changes are in line with economic expectations, thus confirming the rationality of the data and methodology used in this study. Still, given the weaknesses and limitations of the MIMIC method that we discussed above, the estimates that we report should be viewed as approximate values of the dynamics of the informal economy in BiH, rather than the exact values of the scope of this sector.
ANALYSIS OF THE PRIMARY DATA
To check the constancy of our MIMIC estimate with available primary data, we further assess the undeclared work by using the direct method of estimations, which is based on two representative surveys from BiH. The first is performed in 2015, where the survey data was collected by a professional research agency for social, media and marketing research in BiH 2 . 6,021 randomly selected respondents from 16-65 years of age participated in the survey 3 . The survey data was collected at the household level, but we use the data from individuals to estimate the size of the informal sector in BiH (Williams and Horodnic 2016) .
The second primary data are collected from a regional INFORM 4 project, "Closing the gap between formal and informal institutions in the Balkans, " which is a EU Horizon 2020 multidisciplinary research focused on formal and informal institutions in the Balkans. The survey was conducted in all of the countries in the Western Balkans in 2017 by a professional research agency. The database contains 1,246 respondents for the BiH sample, including respondents from household and entrepreneurial sectors (302 entrepreneurs in the sample). From the INFORM database we analyze data on tax morality, which is very often identified to be one of the primary reasons of high presence of the informal economy (e.g. Riahi-Belkaoui 2004; Alm, Martinez, and Torgler 2006; Richardson 2006; Torgler 2011) .
Undeclared work is defined as paid activities that are legal in nature but are not declared to the public authorities ). If we look at the scope of undeclared work, which is one of the underpinnings of the informal economy, we might get a very good indication of the size of the informal economy as well. Similarly, the data on tax morality might indicate attitudes toward tax measures in BiH, as one of the underlying factors that influences incentives to participate in the informal economy.
To estimate undeclared employment in BiH, we rely on a research question from the first survey: "Do you have some informal job(s) or activities which bring you some income?". Respondents defined as undeclared workers are those who answered "Yes" to this question. The following table shows the distribution of the undeclared workers in BiH, with additional information on living area differences. We find that around 34% of respondents from our survey earn income through undeclared job(s) or activities, while around 8% of these workers have a regular formal job in addition to an informal one. Thus, 26% of respondents report incomes that come from the undeclared job(s) or activities only. The investigated data also suggests that that there are more undeclared workers among those who are out of the labour force and among respondents living in the rural areas. These percentages are around 30%, providing quite consistent results to what we obtained through our indirect method of informal economy estimation based on the MIMIC approach.
In the second INFORM survey, we asked if the respondents' households have income from activities that are not part of their official earnings (such as regular salaries and pensions) in order to assess income that might be generated in the informal sector. The following table shows the distribution of income from informal activities in BiH and the Western Balkans region. We find that around 30% of households receive some form of additional income from the informal sector, while these responses by entrepreneurs are systematically larger and are above 40% in both BiH and the Western Balkans region.
A good number of authors (e.g. Riahi-Belkaoui 2004; Alm, Martinez, and Torgler 2006; Richardson 2006; Torgler 2011 ) identify a relationship between tax morality and participation in the informal economy, with a consistent finding that lower level of tax morality is linked with the higher probability of participation in the informal economy. It is important to investigate this indication for BiH environment as well. For this purpose, we use a question also from the INFORM survey, which asked if tax evasion can be justified, proxying respondents' attitudes about their tax morality.
Our investigation identifies that 60% of respondents don't justify the tax evasion in any given situation, while 20% consider it sometimes justified. However, these numbers indicate that tax morality in BiH is lower compared to the EU average (European Commission 2013), especially when it comes to entrepreneurs who justify tax evasion more often than ordinary citizens in the sample. Such attitude can be a reason of involvement in the informal economy, among entrepreneurs in particular. Overall, this finding again suggests that the informal economy in BiH might be high due to a low tax morality (as around 40% respondents to smaller or larger extent do not recognize tax evasion as a problem), especially when compared to the developed economies of the EU. Tax evasion influences change in total tax revenues, which creates distortion in resource allocation, but also may have an additional effect on the behaviour of participants in economic activity. When tax evasion practices are unpunished, those participants who fulfil their tax obligations might be motivated to engage with the informal sector or to follow a path similar to that of their competitors, causing an additional widening of the gap between market participants and tax authorities.
CONCLUSIONS
This study investigated the dynamics of the informal economy in Bosnia and Herzegovina, covering the period 1998-2016. The study uses secondary data and the MIMIC methodology to calculate a proxy for informal economy. Our empirical investigation reveals that the informal economy in BiH has had a decreasing trend over the observed period, ranging between 43% and 30% of GDP, with an average value over the observed period of 34%. The most recent data suggest that the informal economy in this country is around 30% of GDP, which signifies the importance of this issue to policy makers and a need for policies and strategies that will tackle this phenomenon.
The data suggests also that the dynamic behaviour of the informal economy in BiH recorded two brakes worth mentioning. The first is the introduction of the value added tax reform in 2006, which had a positive effect by lowering the level of the informal economy over the following few years (2007) (2008) (2009) . A contrary, negative effect was identified during the latest crisis that affected BiH in 2009, which slightly increased the value of the informal economy for the following couple of years (2009) (2010) (2011) . Both results are in line with our prior expectations.
Finally, we use a direct method to evaluate the scope of undeclared work, tax morality and income from the informal economy in BiH to check the consistency of our results with these primary data. The obtained outcomes from these supplementary investigations provide a reliable story, supporting the consistency of the MIMIC estimate with other indicators relevant for observation. We find that around 30% of workers in BiH economy are undeclared, around 30% of households report additional (informal) incomes, while around 40% of respondents approve tax evasion practices to a greater or smaller extent.
The high level of the informal economy in BiH has remained persistent over the last few years, which indicates that the current government policies used to tackle the informal economy seem not to be effective. The current policy approach in BiH used to tackle undeclared work is rather repressive, static and based on "sticks" measures. We recommend that the BiH governments at all levels should adopt a holistic approach to this phenomenon, which includes additionally simulative measures to tackle informal economy. An array of policy measures should include policies that incentivize transfers from the undeclared to the declared economy, which would improve formal institutional efficiency, the perceptions and beliefs of citizens, and eventually narrow the gap between state and societal morality. However, the array of government policies should differentiate between informal economy participants that used informality as a survival strategy from participants that use informal economy to generate more profit or harm market competition.
ACkNOWLEDGMENTS
The primary data in this study are from the INFORM project. This project has received funding from the European Union's Horizon 2020 research and innovation programme under grant agreement No 693537.
(Endnotes)
1 In the literature, it is possible to identify a number of other words used to define what we call here the informal economy. This includes terms such as the grey economy, informal economy, undeclared economy, unobserved economy and similar terms. To avoid any inconsistency in the text, we will refer always to the informal economy.
2 The data were collected as part of the RRPP supported project: 'Social capital, migration and economic performance -evidence from a post-conflict environment' , implemented by CISAR, Sarajevo, 2014 Sarajevo, -2016 3 The technique of random selection by closest birthday was used to implement the survey. On first contact, the interviewers asked about the number of persons living in one apartment or house in the specified age range. The interviewers conducted the interview with a selected household member whose birthday was closest to the date they were interviewing. If that person was not at home, they arranged call-backs, if possible. The software schedules the call-backs five times before omitting the number. This method ensures a random selection of respondents. In the final dataset, there are 44 observations per municipality, on average. The minimum number of observations per municipality is 40 and the maximum is 46. 
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